The objectives of this study were to identify social-cognitive factors that may promote SIV decision-making among registered nurses (RNs) in Israel, using the theoretical framework of the TPB. And to assess the reliability and validity of the TPB questionnaire constructed by this study according to the TPB model authors' guidelines to assess nurses' intentions to receive SIV and examining its predictive validity.
In the effort to increase influenza vaccination rates among HCWs, it may be beneficial to identify elements influencing HCWs' intentions to get vaccinated against seasonal influenza. The present study uses the theory of planned behaviour (TPB) (Ajzen, 1991; Fishbein and Ajzen, 2010) to better understand decision-making about influenza vaccination among RNs.
The TPB is a general model of human behaviour that examines the patterns of deliberate behaviour. The effectiveness of the TPB to predict health behaviours has been clearly established in many studies and, overall, results have strongly supported the theory as a suitable paradigm for examining anticipated manners and predictors of health behaviour (Bish et al., 2011; Blasi et al., 2012; Fishbein and Ajzen, 2010; Fisher et al., 2013; Werner, 2003) .
According to the TPB, the major factor and the best predictor influencing an individual's actual behaviour is the intention to receive it in the future ( Figure 1 ). The TPB postulates three conceptually independent determinants of intention to adopt the behaviour in question: (1) attitude toward the behaviour, referring to the degree to which a person has a favourable or unfavourable evaluation or appraisal of the behaviour in question; (2) a social factor termed subjective norm, which refers to the perceived social pressure to perform or not to perform the behaviour (concerned with the likelihood that important referent individuals or groups approve or disapprove of performing a given behaviour); and (3) the degree of perceived behavioural control (PBC), which refers to the individual's evaluation regarding the capacity to adopt the behaviour in question, even if confronted with certain barriers (Doll and Ajzen, 1992) .
As a general rule, the more favourable the attitude and subjective norm with respect to a behaviour and the greater the PBC, the stronger should be an individual's intention to perform the behaviour under consideration (Ajzen, 2002; Ajzen and Madden, 1986; Doll and Ajzen, 1992) .
Each of these three constructs is based on belief. Three kinds of salient beliefs are distinguished: (1) behavioural beliefs represent how an individual evaluates a given behaviour and its consequences; (2) normative beliefs represent perceived expectations of important referents; and (3) control beliefs represent the beliefs about factors that may facilitate or impede performance (Ajzen, 1991 (Ajzen, , 2002 Ajzen and Madden, 1986; Doll and Ajzen, 1992; Fishbein and Ajzen, 2010) .
Vaccination-related behaviour is considered a healthrelated decision, which every HCW makes in his/her own way, and like any other behaviour, it can be examined within the framework of the TPB model. However, in spite of the many studies about SIV among HCWs, no examination has yet been conducted as to their readiness to choose this form of behaviour as a result of the three factors mentioned in the TPB. Utilisation of the TPB as a means to elucidate the motivating factors underlying decision making has the potential to enhance SIV uptake among RNs.
Methods
A cross-sectional study was performed using a 43-item structured self-administered questionnaire, based on an extended version of the TPB. Participants were recruited from a convenience sample of 80 RNs getting their Master's in Nursing or their Bachelor of Nursing degrees. The study questionnaire was provided to 40 students attending each study program during April 2014, which coincided with the end of the vaccination season and referred to the next vaccination season. The participants were provided a written informed consent.
The basic professional education programs for nurses in Israel range from a diploma, usually a three-year program, to a four-year academic program. Subsequently, a Bachelor's degree completion program for RNs who previously studied in a diploma program and a Master's in Nursing degree exist in most of the universities in Israel.
Eligible individuals were those who met the following criteria: (1) RN aged over 18 years; (2) fluent in Hebrew; and (3) active RNs, currently working as staff nurses in hospital wards with direct patient contact.
The study was approved by the institutional ethics committee. The questionnaire was developed in accordance with the methodology and recommendations for measurement of TPB components, published by the authors (Ajzen, 2002;  Figure 1. Theoretical framework of the extended version of the theory of planned behaviour. The figure was retrieved from the consulting services website (Ajzen, 2006) with the approval of I. Ajzen, the author of the theory of planned behaviour. Permission has been obtained for use of the copyrighted TPB model from the author, Icek Ajzen. Ajzen and Madden, 1986) . Permission to use the methodology for TPB questionnaire construction was obtained from the author, Icek Ajzen (http://people.umass.edu/aizen/con sulting.html).
The questionnaire was developed as follows: (1) TPB direct measures were developed with respect to influenza vaccination completion. All items were rated on a 7-point Likert scale, with 1 point being the lowest and 7 points being the highest score possible; scores were averaged within each domain to create a total score. Reverse-coding was used when appropriate; (2) the content validity of the questionnaire was approved by two experts on health promotion theories and by three experts in prevention and treatment of infectious diseases. Experts were asked to assess each item for relevance and clarity. Expert review revealed that the majority of items were relevant, clear and well understood. However, the team of experts found that the tool measures only part of the core content areas of the variables measured in this study. Questions that were not satisfactory were amended according to the experts' recommendations; (3) a pilot test was performed among ten RNs who did not participate in the next stage of the study, in order to evaluate the clarity of the questionnaire; and (4) reliability of the questionnaire was assessed using Cronbach's alpha coefficient after collecting data from the 60 participants.
The items comprising the constructs of the TPB study model (Figure 1 ) are described in Table 1 . The internal consistency of the questionnaire constructs varying from Cronbach's α. of 0.61 to 0.95.
Results
The characteristics of respondents and non-respondents did not differ with respect to age, sex and division categories. A total of 80 RNs were approached; 60 (75%) agreed to participate and completed the survey ( Table 2 ). The mean age (± standard deviation) of the participants was 35.4 ± 8.08 years and the population was predominantly women (83%). The distribution of RNs by field of work is shown in Table 2 .
Descriptive and correlation statistics were obtained (Table 3 ). The nurses in the current study had a moderately positive intention to be vaccinated against seasonal influenza next year with a score of 4.34 and standard deviation of ± 2.22, on a 7-point Likert scale. Likewise, they had moderately positive attitudes to SIV in general, with a mean of 4.97 and standard deviation of ± 1.72, on a 7-point scale. The two constructs, attitude toward SIV and intention to get SIV, were significantly related, with a Pearson's correlation of 0.74 (P < 0.001). Similarly, behavioural beliefs and control beliefs regarding the SIV were significantly related to the nurses' intentions to get SIV next year (P < 0.001).
Furthermore, nurses' behavioural beliefs and control beliefs regarding the SIV were positively associated with their attitudes towards receiving the vaccination (P < 0.001). The initial patterns of relationships identified by the bivariate analysis are evident in the final structural regression model, even though the patterns of prediction differed from those posited by the theory.
In testing the predictive utility of the TPB as a framework for understanding SIV motivating factors among RNs' attitudes, subjective norm and PBC were entered simultaneously in the first step of regression equation (Table 4) . Overall, the TPB had an adequate fit with the data, with these variables explaining > 58% of the variance of intentions to vaccinate. Attitudes component had the only significant beta weight in the regression equation. A stepwise multiple regression analysis indicates that RNs' intentions to get vaccinated against seasonal influenza are a function of their attitudes toward being vaccinated (F=25.554, P < 0.001). However, their perceptions of social support for the vaccination (subjective norm) and the perceived ability to get vaccinated (PBC) do not sum to the explanation of variance in RNs' intentions to be vaccinated.
At step 2, the RNs' behavioural beliefs, normative beliefs and control beliefs were entered into the regression. The results indicate that both behavioural beliefs (b = 0.50) and control beliefs (b = 0.36) significantly predicted RNs' attitudes towards SIV, accounting for 55% of its variance (F=22.50, P < 0.001), with the values of standardised regression coefficients (β) indicating that behavioural beliefs have a greater contribution to the RNs' attitudes towards SIV than control beliefs. Finally, for the final full structural model (as visualised in Figure 2 ) all factors comprising the model were introduced into the regression model (step 3, Table 4 ) and the model fit improved to 66% (F = 16.955, P < 0.001).
The multiple regression indicates that RNs' attitudes towards SIV and their control beliefs contribute significantly to the explanation of the variance in their intentions to be vaccinated. The values of standardised regression coefficients (β) indicate that attitudes towards vaccination have a greater contribution to intentions than control beliefs.
Discussion
The main question of the current study was concerned with whether the motivating determinants influencing the SIV intentions among RNs could be identified using the TPB as a theoretical framework. In testing its predictive utility, the TPB model predictors accounted for 66% of vaccination intentions among RNs. This finding may indicate that TPB could provide a valuable framework to better understand motivational aspects of SIV uptake by RNs.
It was observed that two predicting constructs of the TPB-attitudes and control beliefs-were directly associated with intentions to get an SIV next year, with the attitudes being the most influential predictor. These imply that the positive attitudes about SIV exert a stronger influence Response scale 1-7 agreement, not at all effective -very effective. *The items were averaged to form a single behavioural beliefs score for each participant, with reversecoding where appropriate, with low score (1) indicating a strong belief and high score (7) indicating a low level of belief that SIV is essential for the HCW and his/her patients. † Responses to these items were averaged, with reverse-coding where appropriate, to form a single attitude score for each participant, with low score (1) indicating a negative attitude and high score (7) indicating a positive attitude towards undergoing SIV. ‡ Normative beliefs regarding SIV was assessed by respondents' agreement with three statements asking about their generalized tendency to adopt behaviour demonstrated by others encountered in daily life regarding SIV performance. The items were averaged to form a single normative beliefs score for each participant, with reverse-coding where appropriate, with low score (1) indicating a strong will and high score (7) indicating not willing to adopt the behaviour regarding SIV performance in accordance with the intention of peer group members. § Subjective norms were assessed by respondents' agreement with two statements measuring perceived social support regarding SIV performance. The internal consistency for these two items was weaker, with α = 0.31, which suggests each item appropriately measures different social influences. The reliability analysis suggested the internal consistency of the Subjective norms regarding seasonal influenza would be greatly enhanced by omitting the item: 'Most people who are important to me approve of my getting vaccinated against seasonal influenza next year … (1) agree … (7) don't agree' from the Subjective norms scale. Therefore, subjective norm was assessed by one item with low score (1) indicating very negative perception and high score (7) indicating very positive perception of social support for undergoing SIV. **Control beliefs were assessed with six statements asking about respondents' beliefs about the difficulty and ease to perform vaccination against seasonal influenza and their belief in the existence of factors that facilitate or impede its implementation. The items were averaged to form a single normative beliefs score, with reverse-coding where appropriate, with low score (1) indicating a belief in the relative ease and the absence of barriers to perform the SIV and high score (7) indicating a belief in the difficulty to perform the vaccination. † † Perceived ability to get vaccinated was assessed by respondents' agreement with two statements measuring perceived ease or difficulty of undergoing SIV. The internal consistency for these two items was weaker, with α = 0.24. Therefore, PBC was assessed by one item with low score (1) indicating perceived difficulty and high score (7) indicating perceived ease of receiving SIV. ‡ ‡ Individual intention to get SIV was assessed by respondents' agreement with how likely it was that they would get vaccinated against seasonal influenza during the next winter season. The items were averaged to form a single intention score for each participant, with reverse-coding where appropriate, with low score (1) indicating a strong intention and high score (7) indicating a low level of intention to get vaccinated against seasonal influenza. SIV, seasonal influenza vaccination; PBC, perceived behavioural control.
over this decision-making process than the social influences or PBC. Our findings are consistent with several published reports (Gerend & Shephard, 2012; Prematunge et al., 2012) , indicating that attitudes of HCWs towards influenza vaccination is the most important determinant of the vaccination decision-making process. The current findings are in line with those of Corace et al. (2013) , which showed a strong association between evaluative attitudes and perceptions of SIV. Most HCWs who had a more positive attitude towards receiving the influenza vaccine had a high intention to obtain the vaccination. Among the determinants influencing attitudes toward SIV, we found behavioural beliefs regarding the vaccination, indicating that RNs who believe in a positive outcome of the SIV have a favourable attitude towards the vaccination. Similar results were found in other studies assessing the relationship between beliefs and attitudes toward SIV uptake among HCWs (Bish et al., 2011; Godin et al., 2010; Hollmeyer et al., 2009) .
The study of factors associated with the decision to receive a vaccine among HCWs is vital, especially in an era when mandatory vaccination of HCW becomes common in many countries (Maltezou and Poland, 2014) . It is essential to learn other options of engaging HCWs into getting voluntary vaccinations rather forcing them to get vaccinated, a practice that may be still controversial.
Despite the fact that the RNs participating in the current study came from different hospital settings, they can only represent actively working nurses who attend university education programs. The convenience sample is limiting the ability to generalise the findings.
An additional limitation is the small sample size, which does not allow testing multivariable structural equation models, such as path analysis, in order to examine the relationship patterns among the factors constructing the TPB model and their predictability of vaccination intention among RNs. It is desirable to explore the issue on the basis of a wider sample, in order to improve generalisability of conclusions arising from the study.
Furthermore, construct and content validity need to be further evaluated. Some items were excluded based on the results of Cronbach's alpha reliability testing. Thus, some of the constructs contained only one item. The use of one item to predict behaviour is problematic and should be reassessed. One-item construct hindered our ability to conduct a factor analysis for determination of a strong construct Table 2 . Demographic characteristics of the survey participants (n = 60).
Characteristics
Total n = 60 (%) validity of the research tool. Therefore, the construct validation is limited and needs to be further developed.
The results of this study offer some support for the TPB as a theoretical model to explain SIV uptake and suggest that vaccine acceptance among RNs can be partially explained using supported social-psychological theory. Although the current study did not assess actual influenza vaccinations, the findings have important implications for future SIV interventions with RNs. Our results suggest that future influenza vaccine campaigns should target RNs' attitudes and beliefs regarding SIV. Interventions should thus target changing beliefs and building positive attitudes, in addition to general knowledge dissemination and availability of the SIV. HCWs need to believe in the efficacy and safety of the SIV, so they will be able to develop a positive attitude toward the vaccine. This, in turn, will evolve into an intention to get SIV. Certain limitations need to be mentioned. First, specific groups were targeted (e.g. nurses). This particular sample cannot be extrapolated to other HCWs who have unique characteristics, compared to other professional sectors. The generalisability of the results of this study to different institutions or sites, in which HCWs are employed, is also limited by this study's participants, since the data collection was confined to the RNs getting their Master's in Nursing degree or completing their Bachelor of Nursing degree at the Department of Nursing, Ben-Gurion University of the Negev. The samples of this study cannot be said to reflect the entire nursing population in Israel. It may be instructive to obtain data by administering similar surveys to other types of HCW and to those employed in in other settings.
Another factor limiting the generalisability of our results is that that the researchers used a convenience sample to recruit participants; therefore, selection bias is a concern. It is possible that those who participated had different views about SIV than those who did not participate. The third limitation concerns the small sample size, which does not allow testing multivariable structural equation models, such as path analysis, in order to examine the relationship patterns among the factors constructing the TPB model and their predictability of vaccination intention among RNs. It is desirable to explore the issue on the basis of a wider sample, in order to improve generalisability of conclusions arising from the study.
Additionally, the survey relied on self-reported data, and it is possible that respondents gave socially desirable responses or did not accurately recall information. The fifth limitation concerns its cross-sectional design, in which baseline attitudes/beliefs and vaccination intentions were assessed at the same time point. Furthermore, data collected from cross-sectional study represent only a small fraction of the target population at a fixed time. This type of design does not allow an examination of the change patterns in health-related behaviour among HCWs such vaccination intentions, attitudes, perceptions and beliefs for over time or for a certain period, over the years. Another limitation that has to be discussed is the unassessed relation between intentions and actual behaviour. In the present study, we did not include actual behaviour into our analyses, but rather focused on the antecedents.
The results of the current study indicate that the TPB may explain, at least partially, the intentions of RNs to receive SIV and illustrates the importance of beliefs and attitudes to health-related behaviours. It may direct us to seek interventions focusing on strengthening beliefs and attitudes to achieve higher intention levels to get vaccinated and thus affect the desired behaviours.
Findings of the present study present a complex of various factors-cognitive, affective and emotional-that affects the intention of nurses to receive SIV and reveals insights regarding the factors affecting the RNs' decisionmaking of SIV implementation. These factors serve as a basis for establishment of intervention programs directed to SIV culture improvement among HCWs, both as a means of empowering and promoting patients' health.
Since the process of creating behavioural change is based on different layers, it is important to direct the resources of the health system as in Israel as internationally to the construction of programs that are intended to change the perception of HCWs regarding seasonal influenza prevention. In addition, imparting empirical knowledge about the efficacy and safety of the influenza vaccine as a means of ensuring the health of patients who come in contact with healthcare professionals, constitutes an important element in the conceptual framework for change implementation in the health system worldwide.
